In situ functional gene analysis: recognition of individual genes by fluorescence in situ hybridization.
Fluorescence in situ hybridization (FISH) using specific probes certainly is one of the most commonly applied molecular techniques in microbial ecology. Monitoring of community composition and dynamics can be combined with localization and identification of individual cells in situ. However, the resolution power of the method is limited by the need for high target numbers per cell. Apart from standard targets (ribosomal RNAs), mRNAs could be used successfully for in situ visualization in some cases. A new promising variant of in situ hybridization could be established that should provide access to any low copy number nucleic acid targets, such as chromosomal genes. The recognition of individual genes by FISH (RING-FISH) technology is based on target visualization mediated by polynucleotide probe network formation. The specificity of the approach is provided by intracellular probe-target hybridization. This initial hybridization apparently acts as a focal point for inter-probe hybridization within and mainly in the periphery of the cells. Probe-conferred fluorescence typically appears halo-like around the cells. RING-FISH can be used in combination with conventional oligonucleotide FISH. Thus, genetic potential can be assigned to in situ identified cells.